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C BATZRILL DLSEASES FW LL:7s

Prof. u. V. Oorlenko, Moaow, 1953

Chapter I

Short Historical Information

Discovery of the wor2d of Invisible creatures in linked with the nsae

Leuenguk (Leeuwenhoek*) who in 268 gave a representation and description of

bacteria. Scientists first occupied theselves only with the study of the

types and microorganic structures of them. This period of microbiological

advance may be oharacterised am morphological. During this time facts were

gathered with no regard for explanation or systematization. The bacterial

aisteatio sUitation remained vague. Linnasus classified them with the animal

species, in the worm family. Only In 1852 ware bacteria classified in the

O plant group. They were first placed in a group with water plants, and at one

point were even considered a stage in muabroan development. Pasteur's rezearch

In the fields of medicine, agriculture and technology set the foundation for

development of the second period of microbiology - physiological.

The work of Pasteur and his oontporaries, Lnoludl. the acadamicLan,

9.. 7 sa-1 was devoted to malobLsl cell physiology, its biochealstý7. At

this tise microorganism. were artificially bred in solutions of nutritive media.

This method did not result In clearly separate cultures. The use of agar for

bacterial cultures was first suggested In 1880. later a method wasý worked out

to separate pure cultures from dense experimental media. The work of a series

of scientists proved that the microorganismw7 only be considered virulent

followirg a certain patholgical prooess where the presence of a given microbe

Is prowe In eases o f U iseae it is Isolated Lto a sterile culture, an expari-
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Saa disease 6...Is then artificiall1y eaused. b the isolated bacteria In sterile

cultture and the beacteria Is again Isolated friom the arti~ialaly infected organism.

this r'ale eonewemd both bacteria, pathogenic to living organisms and to

pleats in the phytopathologl MIA, The ame wi no'Pe was employed during

30 7es.of the peast emtws= to alein plant diseases. The diseasaes state of

plants was esneered a deviation 'roa th. normal pbysiological. state. A

*lee lfiatiAm eof plant diseases an a umba of other questions was worked

out, 2he first data on the peth•loagicl ohages in plants caused by bacteria

e wsreea a -e @I . .S, Torfa La in6I, Studying the formation of tubers on

thn aoots of beas planta, he .Wessed the thought of possible plant parsi-tical

bacteria, Ahai the first bsm*twll ple•t diseases studied were wet rot, or

wylaw diseaseo the V qw a &sia (188), the paor blossom blight (89), wither-Oing at taw pumkin (189).

2be ablUty of bacteria to eause pl•at diseases was questioned at first.

2be esud a eertsa 61ffImut, In the setu• of b --teriosis. As with everything

am Is aesee, study of bseetoeela movoked epposition among the old, conser-

vatively Iualn•td aolob•iolglat and myasolaits of the time, Even after

m works. by I& %bt (285/#-1927) provlg the eadtence of nuaerous

beeterl pltat dites.ee, Gertig wrote that bact•e.• bed no relationslip with

the pethJOIEgoee pres Whih takes paee ,In plants. This In his opinion

pr• Mw absemw of a ohmage system In plants; the absence of nalttzgen from

the sell. sambrane ema the basa of which bacteria may develop,, nd a s the

saffisiest sels of tesse .eela, oweeding the bacterial slse; and, flpallYo

the storia I& pant, of bhe eld, whish seems to promote rot devel4ment

d ,er the tatimme of heetari

J. laser, sa earl s IM, 6iieevwed that beeteria ould peneate



into plants as well as through plants, howeve, he considered this pogross

nocesariY delayed because of suberia materials, In the latter case he

diaeared th fermentatve acti•on of bacteria, feellithtn Veo• pentratio

meu development in growing material.

Bowever~ the study of plant bacteriosis slowly won civic rights. At

present bacteriosis research is conducted the world over. It should be noted

that at present the oenter of baot•riosis research has moved to the USSR.

Research in this field of plant diseases Is conducted on a very larg. scale

and with a collectiv, aim In our country, also giving great attention to the

entire question of' baot4rlosis study.

The first work in Russian phytopathology on plant bacteriosios, it appear-

anoe,, was conducted by V. S. Voronin, followed by 0. A. Nadsan (1889). In 1903

G In "The Yeazbook of Information on Plant Diseases and Spoilage* published by

A. A, Zacaeski we find Information on th existenoe of baoterial tobacco pock-

marks In Sussian, bean tu.ip and broom gras bacteorosis. During the following

yeas Information was published (there) on fruit tree root cancer, bacterial

diseases of the tomato, the beet, of fruit trees. In 1915 A. A. PoFtebnui, published

the first boctoeriosis list circulated throughout Russia.

Until the great October Revolution bactorlosis research was only conducted

by Individual soimutiet. ionable among these are the works of I. N.

TrJobinaki on mgar beet baoteriosis, A. 1. lobik on potato baoteriosis, N, A.

Somashko and 0, 3, D orogin on fruit tree root cancer,

1. Lo. Swelv (1M72-1925) began work In bacterios8i in 19129 as the first

scientist to occupy himself specially with this group of plant diseases in

Russia, Seruinov's seiemtlfle activity became espealaly fruitful after the

.0.



0 K"
0 "uest OsU-b RlevolaUei.. De•Ids research in the area of baoterioain, In a

m*bs of oass am to sel"ene he nwote the first oamprehnsive work on this

di&sse ad u- 1sd out Its eto of study. Of the greatest Importance among

Uses. are data an potato baster'Soals (1925)9 aseed baotoriosls (1922)g, blending

IOSSUMI (1925) and others,

A, A, Ischewk (109-1932) had a great int2.ume on bacteriosis study.

IMportant plant bestevlosis ressrsh took plaso in our eountay influeced both

* b hiUs vwk a•d h, porsoml gu•dse,. His oontribution oonsisted In elaborat.-,

ln aM eaomploti a number of general queatIons of bacetrlosis r*3eCrOh, such

as the iamg Of the lphe, g paloa spreading, th evolution of

their passItes ad a numbe of others. A, A. laobevski's published volume

Plmt akerlosas is unequaled In world literature.O. 7.. I, Tagr (3-901-i9Il) Sol 'T. P. XrIn'lsky (born. 3887) begant work In

beetwiesis at the ad of the 20's and beginnIng of the 301., The foraer had

Us morit of publishig a detailed list of plant diseases oommon to the U.R

(WOS). Mwe mesd was first I& the US•h to study tb* appearouoe of bacterio-

pheges amog pqatoptogesse baegerla,, and because of this did a grekb deal of

mink am bactertosis disegnoes. Ot espeoLally great merit was his worling out

ths serologleal netbod or dlagnosis In this disease group, V. 1. Vzorow and

V. P. lmrala snganed the first laboratories la the tMM for study of plant

bestierosis. A numbr of ssientiste have am from the"e laboratories, devoting

themselve. to the study of a msber of dimease gups of Importance, Among the

pupils f V.:.1. Vuoo as w R. M. Ga~shyan. 0. 0P. Viktorovq Z, M. Mantanovsdi,

AmM ToP. Xsrailsky's studets - Z. S. Artmiew.

I& IM vsos~mia t USR v~llage ypropert mes begun on a maw,

O sesialu" bee"s. za .. e..tS. with the Urge questions resulting fromt the
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0 developing sooialistic village properties concerning phytopathology, the work

in baoteriosLs research was widened. The study of this disease group was

conducted from then on in special laboratories distributed throughout various

cities oa the Soviet Union (Moscow, Leningrad, Liev, Erevan). In these the

general study of bacteriosLs Is developed and separate diseases within this

group are studi•d. Each laboratory has a defniLt4 aim, which Insures a oom-

plete analysis of the question at hand.

NewlIy all we know today on plant bacteriosis was learned after the

October Revolut4oa beoause of basis research conduoted after the beginning

of the reconstructi•on of village properties on a socialistic foundation.

Of sufficient proof Is the fact that out of 400 works on plant bacteriosis

published in Russian until 1947, 25 belong to the period before 1917, 35 to

O1917-19309 and 340 to the 1930-1947 period.

At present, the general questions of plant baoteriosis study have been

widely analyzed, diagnostic, geographical spread, pertly the appearance of

bacteriophages aft antagonlme. The mat fully stadied sections of baoteriosis

are cotton-plant g8wos9 baoteriorls of tobaco, cereals, tomatoes, cuotubers,

salons, potatoea, white bean=. There ae well tested effective means of

fighting all these diseases,

0
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S"Chapter 10 - Methods of fighting iaoterlos.s

1h organizing aM condusting mnethods of fighting baoterlal plant diseases

we aust, beer la aind that their oeses are far from saine in their parasitioal

qualities,

A large group of bacteria aidsts whib continually appear on the soil

orta"e or on seeds and the gen sections of plants and during this period

m cause plant disease. Types such as Bao. meenterious vulgatus, Clostr.

moerana, ad a few others. Infection of plants by this group of bacteria

results in ases where they (the plants) are in a weak state bemause of

faulty sare, u mernoushm.nt, unfavorable meteorologial coonditions. For

ezmple, in eases of great hum•ity . the air the vascular "ooo-sagizaa

bastft-ios appears In sharp shapes aM isfestlon often ends in the plants'

death. lack of oqgm Is the soil will often lead to an outbrak of fl•x

Thew nn dut In a fight, with this type of Iaoterlosis is to either remove

o coAditionas causing the appearance of the disease, or plo•nig the plant-,

umner seaditioma increasing Its resistan•e to disease.

Very mWy causes of basteriosi appear more or lose linked with plants

parasites, who are able to survive both on live plants or feed oly on the

plant remas,. Now with help by gararian methods we my not always be able

to ellisete the beginning ao a disease, but we an keep its growth an heam

dasm to a minima. •owever, besides this, It is ImperItive to know the

eheraoter of these devlopments in their natural ooditions so as to oorreotly

esgalse the fight against, such plant parasites.

Ite fat is that the swise of e m7 plant disease under natuwal conditions



-has peoullazltJios, often aztroeloy complicated development characterilstics',

An idea of these development characteristics mey be found in data received

as a result of biological bacterial characteristics study in thei relationship

to surrounding conditions. Causal development characteristics umy change

depending on outside Lnfluenoes even concerning one and the same bacteria type.

For instance, the aen t of cabbage mucous bacteriosis (Baot. eroideae and Bact,

oarotovorma) may suspend its development in nature for a year In case of a hot

and damp sunmer. In this same agent development may last for two years In an

area with cooler sumrs.

U is evident fýro the figure on p,?9, that this bacteria's developaent

cycle may be very short. In Spring the plant (cabbage of the first year) is

contaminated by resains of diseased plants having weathered the winter, and in

turn rots, and again turns Into remains of diseased plants. After this the

disease may be spreW to healthy plants by wind, rain, hina beings or insects,

again causing an epidamic. This process my be noticed In the Soutnern region,

in the North it occurs during years with hot summers. If the summer is cool

this rotting process Is slowed up. Disease may spread Imperceptibly in cases

where the Interior of the plant is affected. In cases whoe such plants are

used for seed, the centers will rot while seeking nutriment, During the

nutritive period the rot does not develop, as the temperature is not appropriate

for this, Boweverg thei rotting process is strengthened within, then when trans-

planted to the field higher temperature and finally in the end they perish.

Thu? two years pass &ba the moment of plant infection to its end and the

bacterial entrano Into the soil with the plant remains.

The rotation of the Puamber bhataiosis agent ,Ps lachrymans) follows

1two patterns. On the op heamd, the bacteria say be in the seed during the

2
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0 iwita , thus affecting the gm-•, thb oontamination spreads to the leaves, and

tial to the frult and again tp the seed. On the other hand bacteria my

aemi In diseased plant refuse on the soil smuface, thus affect the leaves

or the fruit and again rmln in ithe refuse or the soed during the next winter.

oletimess bacteria follow a very complicated path until they roach the

soetioa of a plat In which they can develop. For •nstance, the agent of ring-

like potato rot (Myeobact sepedoanis) before entering the plant vessels#

ppears on tho pitted arfasoe at rotten tubers. Soon the pits on the tuber

swaeoo deepem, developing into vscular rings. Bacteria froa these original

feel of rot spread In the Wg and later planting of such tubers causes wilting

at Who Plnt.

Beaterla may enter sown healthy tubers by a simpler m=nr through outs in

the mood imate4al, In this connection It har been established that aftr cutting

a dissed tuber the knife contains enoqh bacteria to contaamiate 10 tubers.

imalj, tsese bacteria may spread with delay.

The mentioned erusples show how aried and at oame complicated may be the

---t sheracteristiem of bacterioLs, agents in nature.

Certain t•pes of bacteria contain pricipal and secondary causes of plant

isease. ]i Ommple, is.the pla of devewlmoent of the suous bacteriosis

ge% nb th main sease of disease In cabbage duing the first year Is caused by

etting remmants of diseased plants, wh4l for second year cabbages It is caused

1W abbaege heads with zotten centers.

2ho main cause of oucumbr bacteri•oss may be found In the seed. Besides,

this sesendawy eontaiaan .q arise from diseased plant refuse. The main

som eat wift-jie potato ost appea• n i tubers with Ait-lUk rot, All the

-1-



0-,est on2,- completes and strengthens this main cause.

Discovery of all details of the development characteristics of bacteriosis

agents in nature is necessary for correct recommendations to fight them, We

know the main and seconduary infoetion causes, and also the path of bacterial

plant penetration, which usually consists of the weakest, most vulueruble spot

which may easily and necessarily beak, Correct identification of such elements

leads to rapid defeat of the disease.

Corresponding to the eiistauce of principal and secondary disease agents

in the phytopathogenic bacterial life cycle are principal and secondary measures

for fighting them. Thus, the following basic and secondary mothods may be used

to fight bacterlosis, development characteristics of which have been described

above,

The basic means of fighting mucous cabbage bacteriosis are methods which

speed up rot and destruction of plant refi£e 4. To fight seed bacteriosis in the

cabbage, spoiled articles are throun out, such as many heads that are rottan

in the center, and a better seed nutrition attAosphere is created.

The principal method of combating cucumber bacteriosis is by disinfection

of the seed, secondary precaution - destruation of infected plant refuse.

The main problem in fighting ring-like potato rot is averting formation

of pitted rot (autumnal method connected with sorting and drying of tubers).

It is also haperitive to disin ect the knife used to out seed tubers and to

fight contaminationa

The following shows what methods of bacteriosis fighting should be included

as a major part of the all wround system of eeOtOtion Of this Or that culture

from barm and disease,

0



0 Important ietthods In BaoterLosis Gontaol.

Nletkl , of need dilnfee~kti,,_ In connection with the fact that many bacterial

plant disatse are transmitted through s&eds, need di•infection (treatment with

a solution) appears to be one of the most important methods in baoteriosis

eontrol. In certain cases the disinfection my be limited to the surface,

but the interior sections of the seed must often be rendered harmless, owing

to the fact that most bacteriosis agents penetrate deep into the center,

Ohemiaol means to seed disinfeotSlon. This method entails treating the send

with various chemical products - bacterioides. The following are used this

this wa for beaterlosis control.

ZnMIlgn. This peparation basically appears as a surface disinfectant. Only: easee where It is used to control cotton gin disease does formalin penetrate

O te seed and the periphery of the germ. However it does not penetrate through

the rind but through the se-called hilum aperture, The solution entering the

seed slowly penetrates fnen the periphery to the center. Penetration of the

l'qJAd foamalls, solution results In swelling of the seed, and the speed of

solution penetration depends on the time for swelling. Swelling, and therefore

fosalla solution penmtration Is very slow In les ojýn types. Warming of the

solutioa speeds up the foumalin penetration proces In Oe seed, The formalAn

eshne when bested is knoen as the teemohem m ethod.

Usuallly week wap4-fomu,,lln solutions are employed, Seods,, besides being

1ecod In solutica out necessarily undergo fixation (retention in liquid).

During this period bas1 oally, the seed Is disinfected by accumulation of formalin

pertielee. The weaks the fbrsUlla solution the longer fixation must last, Thus

Sa ease of a eommeve ai (40) fos'ain solution of 1U90 the soed mut be fixed

o 5 iJ-------



0for 3 hour.-, while the fixation period is lengthened to 10 hours in case of a

11200 formalin solution, Especially efectivo is passing through azor formalin

or Its steam,

Soviet scientists have perfected an effiolent method of staini4g ootton

seed with formalin. Special departments have been constructed to this end at

all ootton processing plants.

?ormalin may also be used to disinfect tobacco seed against bacterial-pock

'%l850) and tomatoes against bacterial cancer (1:300 and 1lO0).

Mercurio ehLoride, This element has proven to be a good bactericide with the

help of which one may disinfect the exterior and rartly the interior of the

seed. Mercuric chloride in widely used in combatting tomato cancer, cabbage

baoteriosis and numerous other diseases. Usually a very light solution of

Othis element Is employed, I part mercuric chloride to 1000 parts water (for

cabbage and cucumber seeds), 1 to 3000 parts (for tomato seeds). Seeds are

Immersed in such a liquid for 5 minutes, then rinsed in water 3 to 10 tines

and may be planted after drying.

Mercuric chloride Is a powerful poison. Because of this work with this

element am t be eonduated according to special Instructions.

NIUIF-L eaaouMd. Tb compound was proposed by the scientific institute for

approval as an insecteungioide from which it has derived its name. The com-

pound consists of a type of ethylsercurophosphate solution. A 1.3% solution

of this compound is .oually sold, which is known as the master solution. Working

solutions are prepared for use from the master soltuion according to eiroum-

stantial n"ed. The NZUW-l compound is used for treatment of ocuumber and

"eabbae seeds against bacterial disease. A working solution is prepared from

0*
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0 -the prinolel solution 1W diluting one part of the latter in 300 parts water

f1 oousbas and 1 part to 4o parts water for cabbage. This compound positively

diiLnfoots both the aeterier and Interior seetion of the soed. The oompound

As verY Poisonous and therefore mut be handled with the utmost care, A treated

rait IS bewefUl to kMn and animal digestion and .4qy only be used as seed

giin*. At present a dry AIiUIFM- oo0pound has been produced which with the N•ItlF-2

Is gaining In popularity.

IUrd]] osowwe•4. (granular) reproments a dust conglomeration, formed by 2-2.5

perts oe.thylacuroohlo ids or oth1•lzerourozormide (active element) and 97.5-98

parts taloam (noutral element). Seods may be treated with NIUWI-2 in machines

for seed dislfcPtion against smut. It is adapted to oucumber bacterioa is, cotton

gus, soya been ad been bacterlosis, It Is recomumded that this and the former

O semopowids be mployWed oemtreLly when imeraing ououmber seeds, b7 dsinfeoot*ing

seeds At the sorting point. Disinooted moods marked with labels are then

Issued to the oonsumer

Conentratod sulfurlo aoid Is used in treating cotton seed against gum.

Per 10 kg of lyptisn ,otton seed 105-2,3 kg sulfuric sold in needed, while

2-,3 kg are needed for Amerloan seed. It moistens the seed, by oootinual

mining for 30-60 a, with a wooden spado, until complete disintegpation of the

flwer, The seed is washed tow 15 a. In a great quantity of running

water. •Tha Indried and planted after prseoving preparations.

Phys4cal mens of disinfetiung semd using hot water, It is recommended

LA difm1tecting oolored eabbege moed against, baoteriosi1 Beods awe kept a'•

a temperature of 5A~ $or 20a.,
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0 Biological means of disinfection seeds, The following may be stateds

Treatmeat of the seed with baateriophages, Treatment of cotton seed with

bacteriophages is a possible means of treatment during vernalization. According

to 0, P. Lebedev this prevents cotton seed and stem gum and increases plant

resistance.

Phytooode treatment. Bactericides# protietooides, and fungicide elements

produced by higher and lower plant types are known as phyto•ie-s. Those

elements were discovered by Prof. B. P. Tokin (7) in 1928.

The experiments of 0. A. Harkin showed that the garlic phytocide arrests

growth and development of phytopathogenous bacteria, Baot. aroideae, Bact.

oarotovoru, Beot. pbytophthorum, Ps. vesicatoria, Pa. malvacearum, Pa.

eitriputeale (fig. 10) Ps. atrojaciens, P?. hetercoea.

fThis permits the use of garlic phytooides in disinfecting seed and seed

material from a nuber of baoteria, It has been practically possible to pro-

dueo garlic powder for cabbage seed protection against vascular bacteriosis,

and to protect stored potatoes against rot.

The nonhmsrmful quality of phytocides for an and plants allows one to

consider this method of eeed disinfection in a larger peraspective, based on

research in the ea futu"e.

Fermentation of tomato pulp applied to certain seeds. This product is

used in the fight against bacterial cancer. The very process of seed disin-

fection aided by th!Is method stems from protracted tomato pulp fermentation

(for tea days). Seed completely devoid of cancer was obtained after such a

process even in case of high original Infection. As a result, farms are

delivered of Woube 1y soee treatment and in special cases by drying during

08
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Disinfection of yoeqg trees and buds. Thi action directs the fight

toewrds spread of disease Instead of concentra on see mterial. Plt

dl~sl~ofe mlIa fruit trees cohnges into a tight against baoterial root

ONSWO em isatioa of the cltrus bud against neorosis,

The foll ming products are employed In disinfecting fruit troess

a. Som kd for 5 a. In a 1% oopper sulfate solution and then rinsing

otf Vith runing water.

b. Soakift in a 5% ooopw sulphate solution with equal quantities of

esay and sa (ereas-lke ooasistanoe) without further rinsing,

A formalik solution (1a300) •s reoommended In disinfeoting oitrus buds;

tW should be exposed to this for 5 a., or silver nitrate (1:1WO) keeping

O Vie bad In solution fom I to 5 a.

Soil diainfeotion. This field asls at soil Imunisation against phyto-

pathogenous baoteria found hwe insted of In plant refuse. The disaf eotton

of hotbed soil& is of great importao In filhtig baoterial tomato coaner,

vaseular eabbage basterlosis and a nmber of other bacteriosesa, affeoting the

ethouse sa hotbed seedlInsW.

GhJat• aierla has wm.o• to be the best soil disinfeotant. It is applied

,4t the rate•f 60 gor 36 ea 3 to . m2 of soil ia 20 an layers. Work with

bloropieri• should be eomdted daring oo0l, overoast weather, as a slower

apatilon of the produet from the soi. taken plaoe at suoh a time, The

sell should be ared atr swh disi•fotio to eliminate the obloropiorin.

leimalla Is &I". used to diainfeot sheltered land. Fo this purpose it

Is dilteI&uater at rvatse i U40 or lsaO. 10-IS or 5-2.5 l iters of this

*P



-"solution may be used on 1 M2 . Formalin is also used to disinfect soil against

fruit tree root cancer. In this case 65 g. of formalin are necessary to every

sq. meter. Forualin soil disinfection is done in Spring and Autumnn After

formalin spraying the soil ahould be mulched and hotbeds covered. The soil

is uncovered after 1-2 days and carefully spaded so as to air out the formalin.

Such soil may be seeded 10-35 days •fter disinfection.

Destruction of ixLection on sick plant remains. This may be done in two

ways, Plant refuse which is hard to rot must be collected and destroyed, They

may be used as fuel (for example cotton stalks), collected in the fields, placed

near the home and used until sprouts appear. The destruction of cabbage heads

is of great Importance to the fight against vascular bacteriosis, and cotton

stalks in gomosis fight.

fl Easily rotting refuse may be spaded into the ground in autumn. They

usuallj rot b sprixg and pathogenous bacteria die. This is known for cucumber

baoteriosis, cotton Sammis, and vascular cabbage bacteriosis. So as to com-

plete this it Is best, to use a plow with a pre-plow (t) thus completely turning

over the ground. See Ch. VTI for explanations of this process.

Importance of rasses and other rotative crops in the fight against plant

baoterlosis, The basic Uportanoe of rotation in the bacteriosIs battle is

*leanin the soil of infection. For a successful completion of this aim in

the fight against bacteria-monophagous rotation must seek to destroy doeeased

plant refuse. In case the fight in with polypb•gous bacteria it In important

that the culture be so arranged as not to give the bacteria a chance to develop.

For instance it has been demonstrated that the agent of cabbage vascular

becteriosis attack muerous plaAts. The garden beet and cereals are immune

.0
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0 -o this agent, It therefore follow that these plants should be planted to

"tate In an ar whih has been strongly affooted by vasoulr bacteriosis.

ress Veta•ten plas an esp"L.a3y * rtant role in fighting baoostoosSo

Aead. R. P. oillams believes that the main qulity of soil planted with

peenial gassel, 'this trees the soil of a great number of microsooparasites"t

and tbis takes plaoe be"uso the microorganias living in the soil Oth. micro-

arganismsteed pr'incipally on the baotwria.

Research oo1du1ted in Cossack cotton-alfalfa experimental n tationv, has

shown that oottoni-alfalfa rotation cosiderably diminishe the ravagos of

ootton gwooasis, This stems from two facts, on the one hand a quantity of

antagam"Lt n oroflowers are poduoed during a 3 year alfalfa growth, which

kills the gonosls agent, on the other, during this "sa time organic mattersO bgagm i tLbo .On l,, the so1l struoture rebuilds *ad Improvs, resulting In

a= rutzltive qualiste, sI sleds to a type of cotton hardier against

* lb.w vIrulenoc of plant root cancer (Ps, tumejacies) ~in the soil rapidly

drop to a Igonesable extent through the m4ioobe's residence the soil

without the spmbdIos of the natural environment,

Cutting out of affected parts and separation of diseased plants. Cattin.g

eat of affected parts appears as the most'important action in the fight against

tre baeterioeis. Usually tbay not only out the affected urea but also a

seetic of healWo materil. I suppose that this is done because the bacteria

has already eatcred tUe heltb, seotion but have not yet caused visible daae,

This setivity La of Importance in the mAlberry tree beateriosis, fruit tree

bestariosis, aitrias nerosis sand similar illnesses.
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0 In case of root cancer damages when transplanting young troos at fruit

tree nurseries it is recommended to out out affected parts and to follow this

with disinfection of the root system. Such disinfection in doscribcd on Page 85.

Young plants which are diseased around the root crown or on tho main root

should be destroyed,

Destruction of affected plants may also be applied to certain hurbaceous

plant bacteriosea. For instance, it is used when cotton and cucumber shoots

are dasuged. In this case cotton shoots are destroyed because of gomosis

contoantion, amnd cucumber because of bacteriosis contamination.

During large bacteriosis infections, spruading during the summer to

growing plants, destruction ofton does not meot the goal, as moro &nd more new

plants keep getting infected.

ODestruction of potato pleuta ffeocted with black lice and ring rot, frees

the seed caterial of infected tubors, carryig• the infeotion to the next yar.

During ouli not only diseased plants should be destroyed but they should be

dug up and removed with their tubers.

fight against insects, Insect fights in many cases may be of groat

inportance in bacteriosia destruction, for may of the latter spread on insects.

For instance, in the fight with cabbage vascular bacterioscs one always moats

insects destroying the cabbage. As long as those objectives are proposed but

no actual Weaot-dentruction takes place, cabbage will auf;er from vascular

bacteAis. Thd4s in a nimber of Kolhoses In the Harikovakl region, where

insect destruction was conducted alongside other activities against vascular

bocteriosi., cabbage Infection uas out to a mininum. As long as insect

0
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0 d-d etrutin had not been attmpWted the effeotivness of a2 other activities

COwnsprawying with M2 proawwea the odlb against broadbug and booteriosix

danop, which appoav to be omnieo. by a certain Inset.
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